In situ cryogenic transmission electron microscopy for characterizing the evolution of solidifying water ice in colloidal systems.
The details of ice interface dynamics in complex systems are critical to a variety of natural and commercial processes. A platform for low temperature environmental transmission electron microscopy is developed and applied to characterization of ice crystallization in colloidal solutions. The platform is utilized for studying the phase evolution in ice during crystallization and the dynamic interactions of Au nanoparticles at the crystallization front. The results indicate that models developed to treat ice-particle interactions at the micron scale extend well to the nanoscale.